Supplemental Information Inventory

Supplemental Experimental Procedures
Detailed experimental procedures in addition to those provided in the main text. (A) GST-PRAK or GST was incubated with His-Tip60, and then with Glutathione-agarose beads.
(B) GST-PRAK was incubated with wild type His-Tip60 (WT) or His-Tip60 carrying indicated deletion mutations, and then with Glutathione-agarose beads.
(A, B) Proteins bound to beads after washing were eluted with 2X Laemmli buffer and resolved by SDS-PAGE. GST-PRAK and GST proteins bound to the beads were visualized by Coomassie Brilliant Blue R staining. Tip60 proteins bound to the beads and Tip60 input were detected by Western blotting. or vector (-), and p38 (+) or vector (-). Protein lysates were prepared 2 days after transfection and subjected to Western blot analysis.
(E) Wild type Tip60 (WT) or Tip60 carrying the T158A mutation (A158) was incubated with p38 and MKK6E with (+) or without (-) ATP. The reactions were resolved by SDS-PAGE and subjected to Western blot analysis using an antibody that specifically recognized Tip60 phosphorylated at Thr158 (pTip60T158) or an antibody recognizing total Tip60.
(F) FLAG-Tip60 was immunoprecipitated from BJ cells transduced with FLAG-Tip60 or FLAG-Tip60 and HaRasV12 (Ras) or vector (BP), and subjected to Western blot analysis using the pTip60T158 antibody and an antibody against FLAG tag.
(G) Western blot analysis of BJ cells transduced with shRNA for GFP (shGFP) or p38 (550 and 1024) and HaRasV12 or vector (WH). Values are mean ± SD for triplicates.
Yeast 2-hybrid screen Yeast 2-hybrid screen was performing with the Matchmaker system (Clontech) using PRAK as bait, following manufacturer's protocols. pGBKT7-PRAK was transformed into the PJ69-ZA strain. The PRAK-expression clones were selected and transformed with a HeLa cell cDNA library in pACT2. The positive clones were selected on the Dex-His-Leu-Trp plates and confirmed on Dex-Ade-His-Leu-Trp plates. The plasmid DNA was isolated from the positive yeast clones, and the pACT2 plasmids were recovered in bacteria.
These pACT2 plasmids were retransformed into PJ69-ZA-PRAK cells to retest for their positivity. The identity of the positive plasmids was determined by sequencing analysis. The interaction between PRAK and the proteins encoded by the identified plasmids was further confirmed by co-transforming pGBKT7-PRAK and these plasmids into PJ69-ZA.
Plasmids cDNAs encoding Tip60 isoforms were obtained from Dr. Didier Trouche (Université de Toulouse, Toulouse, France), and were cloned into pcDNA3 or retroviral vectors (Babe-puro or WZL-hygro) after adding an N-terminal FLAG-tag by PCR. The deletion mutants of Tip60 (261-334, 335-477, 478-492 and 261-492) were generated by PCR. Expression vectors for
Ha-RasV12, MKK3E, MKK6E, and PRAK (human and mouse) (Sun et al., 2007) , and those for wild type and constitutive active mutants of p38 isoforms (Kwong et al., 2009 ) have been published previously. Point mutants of Tip60 (S90A, S98A, S155A, T158A, S90A/S98A, S155A/T158A, Q377E/G380E), Tip60 (S90A, S103A, T106A, S103A/T106A), and PRAK (K51R, K364R and K51R/K364R) were generated by site-directed mutagenesis using QuikChange Kit (Stratagene). Oligonucleotides for shRNA targeting Tip60 isoforms were designed and cloned into pSUPER.retro according to the published protocol (Brummelkamp et al., 2002) . The target sequences for these Tip60 shRNAs are the following, 275:
AGAGAGAGGTGAAACGGAA; 404: GCGGGAAGACCTTGCCAAT; 887:
GCGAGTTCTGCCTCAAGTA; 1506: GGGCCAGTACATCCTCACA. shRNAs for PRAK (shPK-1: GCTGGAATTAGTGGTCCAG and shPK-2: GTGTCTATATCCACGACCA) and GFP have been described previously (Sun et al., 2007) .
Western blot analysis
Western blotting was performed with lysates prepared 6-8 days after transduction of Ras or MKK3/6E from sub-confluent cells as described (Wang et al., 2002) .
Primary antibodies were from Covance (HA-11), Sigma (actin, HA-H6908, FLAG-M5, FLAG- 
Recombinant proteins N-terminal His-tagged wild type and mutant Tip60 and Tip60
proteins and GST-PRAK were expressed from pET28 and pGEX, respectively, in BL-21. fused silica capillary analytical column packed with 10 cm of 5 micron C18 resin. The MudPIT column was placed inline with an Eksigent pump and the eluted peptides were electrosprayed directly into an LTQ Orbitrap mass spectrometer. The buffer solutions used were 5% acetonitrile/0.1% formic acid (buffer A), 80% acetonitrile/0.1% formic acid (buffer B) and 500 mM ammonium acetate/5% acetonitrile/0.1% formic acid (buffer C). A five-step MudPIT was run with salt pulses of 0%, 20%, 40%, 100% and 100% buffer C and a 120 minute elution gradient. A cycle consisted of one full scan mass spectrum (300-1600 m/z) followed by five data-dependent collision induced dissociation (CID) MS/MS spectra. MS/MS spectra were extracted using RawXtract (version 1.9.9) (McDonald et al., 2004) . MS/MS spectra were searched with the ProLuCID algorithm (Eng, 1994) against a human IPI database concatenated to a decoy database in which the sequence for each entry in the original database was reversed (Peng et al., 2003) . The ProLuCID search was performed using full enzyme specificity, static modification of cysteine due to carboxyamidomethylation (57.02146) and differential modification of serine and threonine due to phosphorylation (79.9663).
For acetyl-peptide mapping of PRAK, samples were digested overnight with trypsin, and pressure-loaded onto a 250 micron i.d. fused silica capillary column packed with 3 cm of 5 micron C18 resin. After desalting, this column was connected to a 100 micron i.d. fused silica capillary analytical column packed with 10 cm of 5 micron C18 resin. The column was placed inline with a 1200 quaternary HPLC pump and the eluted peptides were electrosprayed directly into an LTQ Orbitrap Velos mass spectrometer. The buffer solutions used were 5% acetonitrile/0.1% formic acid (buffer A) and 80% acetonitrile/0.1% formic acid (buffer B). The 180 minute elution gradient had the following profile: 10% buffer B beginning at 15 minutes to 40% buffer B at 105 minutes to 70% buffer B at 150 minutes to 100% buffer B from 155 minutes to 165 minutes. A cycle consisted of one full scan mass spectrum (300-1600 m/z) followed by 20 data-dependent collision induced dissociation (CID) MS/MS spectra. MS/MS spectra were extracted using RawXtract (version 1.9.9) (McDonald et al., 2004) . MS/MS spectra were searched with the SEQUEST algorithm (Eng, 1994) against a Saccharomyces cerevisiae and Escherichia coli database concatenated to a decoy database in which the sequence for each entry in the original database was reversed (Peng et al., 2003) supplemented with UniProt sequences for human Mapk5, Mk14, Mp2k6 and Kat5. The SEQUEST search was performed using full enzyme specificity, static modification of cysteine due to carboxyamidomethylation (57.02146) and differential modification of serine and threonine due to phosphorylation (79.9663) and lysine due to acetylation (42.0106). Up to three modified residues and two missed cleavages were considered.
For both methods, search results were assembled and filtered using the DTASelect (version 2.0) algorithm (Tabb et al., 2002) . The peptide identification false positive rate was kept below one percent and all peptide-spectra matches had less than 10ppm mass error.
